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INTRODUCTION
Vitamin D insufficiency has become an important pubic health issue due to its widespread prevalence and health consequences. It not only affects the development of bone tissue, but also is associated with some chronic diseases including types 1 and type 2 diabetes, cancer, cardiovascular disease 1 and respiratory disease such as asthma in adults and children 2 .
In adults, studies have demonstrated an association between low vitamin D status and lung dysfunction [3] [4] [5] . However, only a few epidemiological studies have explored the relationship between 25-hydroxyvitamin D (25(OH)D) and pulmonary function in children and they show differing results [6] [7] . The objective of the current investigation was to determine the association between plasma 25(OH)D and pulmonary function among general Canadian children population and among children with asthma.
METHODS
Data on plasma 25(OH)D, pulmonary function measures and important covariates
of children between the ages of 6 and 17 years were extracted from the Canadian Health
Measures Survey (CHMS) conducted in 2007-09. Details about the study design and methodology can be found elsewhere 8 . There were a total of 1883 participants 6-17 years of age in the survey. After exclusion of children that had missing spirometric data or data with highly questionable reproducibility and quality or missing 25(OH)D data, 1421 were included in the current analysis.
All the necessary measurements including lung function testing and blood samples were collected on the same day for an individual. Information about how plasma 25(OH)D and pulmonary function were determined has been described previously 5 .
Briefly, lung function testing was conducted using a Koko spirometer and followed procedures recommended by the ATS/ERS 9, 10 Smoking was rare and did not significantly change the associations; therefore, it was excluded from final models. Passive smoking was also considered as a potential confounding factor; however, it had no significant effect on the relationships.
The means or frequencies of various demographic characteristics were compared between children with or without asthma using unpaired t-tests or Sampling weights and design effect associated with sampling were taken into account in all the analysis using a bootstrap approach. All the analyses were conducted using the SAS software package (SAS, version 9.3; SAS Institute; Cary, NC).
RESULTS
The demographics of the study population are shown in Table 1 Overall, no statistically significant association was found between plasma 25(OH)D and lung function testing variables in general children population (Table 2) . No notable change in the results was observed upon exclusion of asthmatic children. Sex or BMI did not modify the association of 25(OH)D concentration with lung function parameters overall or in children without asthma (Table 3) ; therefore, combined analysis was performed in the total group and in the non-asthmatic children ( were observed among boys with asthma ( Table 2) . Vitamin D was also tested as a categorical variable (deficient or not) with lung function measures in asthmatic and nonasthmatic groups (Table 4) . No statistically significant associations were observed between vitamin D deficiency and pulmonary function parameters in either group. was lower in children compared to adults (20% versus 26%) 5 . There was also a notable difference in the prevalence of overweight/obesity (60% for adults versus 26% for children). Moreover, high BMI may result in improved lung function in children 23, 24 whereas in adults larger BMI is correlated with poor respiratory function 25, 26, 27 . BMI is more likely an indicator of body size for children but an indicator of adiposity for adults.
DISCUSSION
There are some limitations present in the current investigation, most important one being the cross-sectional nature of the data, which does not provide strong evidence for causal relationships. Another drawback is that the current study does not take into account whether participants have current symptomatic asthma versus a prior diagnosis.
However, the same question for determining asthma status has been used in many previous Canadian studies 28, 29 .
CONCLUSION
To the best of our knowledge, this is the first study to examine the relationship 
